MS 20500 Thermodynamics of Materials

Instructor  Li-Chia Tien Phone (03) 890-3208

Office ®1 - Cli12 Email Ictien@mail.ndhu.edu.tw

Office ) . Tue 10:10-12:00 pm

Hours  V/ednesday 10:00-12:00 pm Class  Thurs 10:10 am-11:00 am
Suggested Textbook:

Introduction to the thermodynamics of materials, 6" Ed, David R. Gaskell and David E. Laughlin, Taylor &
Francis, 2018, ISBN 978-1-4987-5700-3 #F Bl 3 ~ 12

Description:

Thermodynamics is the branch of physics concerned with heat and temperature and their relation to energy
and work. The behavior of these quantities is governed by the laws of thermodynamics, irrespective of the
composition or specific properties of the material or system in question. The laws of thermodynamics are
explained in terms of macroscopic constituents by statistical mechanics. Thermodynamics applies to a wide
variety of topics in science and engineering, especially physical chemistry, chemical engineering, and
mechanical engineering. With these tools, thermodynamics can be used to describe how systems respond to
changes in their environment. This can be applied to a wide variety of topics in science and engineering,
such as engines, phase transitions, chemical reactions, transport phenomena, and even black holes. The results
of thermodynamics are essential for other fields of physics and for chemistry, chemical engineering, aerospace
engineering, mechanical engineering, cell biology, biomedical engineering, materials science, and economics,
to name a few. (from Wikipedia)
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Topics:

Thermodynamics 11

® Phase equilibrium in a one-component system (Ch7)
® The behavior of gases (Ch8)

® The behavior of solutions (Ch9)
[

Gibbs free energy composition and phase diagrams of binary systems (Ch10)

Course Schedule:
Week Topic Required Reading
Phase equilibrium in a one-

1 Ch7
component system

5 Phase equilibrium in a one- Ch7
component system

3 Phase equilibrium in a one- Ch7

component system



Phase equilibrium in a one-

4 component system ch
5 s o 2T e
6 The behavior of gases Ch8
7 The behavior of gases Ch8
8 The behavior of gases Ch8
9 4/15 (Tue) Midterm Ch7-8

10 The behavior of solutions Ch9
11 The behavior of solutions Ch9
12 The behavior of solutions Ch9
13 The behavior of solutions Ch9

Gibbs free energy
14 composition and phase Ch10

diagrams of binary systems
Gibbs free energy

15 composition and phase Ch10
diagrams of binary systems
Gibbs free energy

16 composition and phase Ch10
diagrams of binary systems
Gibbs free energy

17 composition and phase Ch10
diagrams of binary systems

18 6/10 (Tue) Final exam

Cho-10
Evaluation:
O Quiz1l 3/20 (Thurs) 15% O Quiz?2 5/15 (Thurs) 15%
O Midterm  4/15 (Tue) 30% or 40% O Final 6/10 (Tue) 30% or 40%
O TBL TBA 25% (Extra)
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